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METHOD OF OBTAINING A COMPRESSION MOULDED PLASTIC PART 
WITH A NECK PROVIDED WITH A DIS PENSING ORTFTPR 

The invention relates to a compression moulding 
manufacturing method for plastic parts with a neck in 
which an orifice is formed. These parts are usually 
receptacles or part of receptacles. The invention is 
more particularly applicable to conditions for high 
production rate manufacturing of moulded objects, that 
usually have an axisymmetric neck delimiting an 
approximately circular orifice, for example heads of 
flexible plastic tubes comprising a neck provided with 
a dispensing orifice and a shoulder connecting the said 
neck to a cylindrical flexible skirt. We will use these 
flexible tube heads to illustrate this invention. 

In general, a flexible tube is made by assembly of 
two parts made separately; a cylindrical flexible skirt 
with a given length (typically 3 to 5 times the 
diameter) and a head comprising a neck provided with a 
dispensing orifice and a shoulder connecting the said 
neck to the cylindrical skirt. The plastic head may be 
moulded separately and then welded onto one end of the 
skirt, but the head is advantageously moulded and 
welded autogenously to the skirt using either an 
injection moulding technique (fr 1 069 414) or a 
compression moulding technique for an extruded blank 
(FR 1 324 471) . 

In both of these two techniques, the skirt is 
fitted around a punch, one of the two ends projecting 
slightly beyond the end of the punch, the said end of 
the punch acting as a mould for making the inner 



surface of the tube head (inner surface of the shoulder 
and the neck) . A die is used in these two techniques, 
that comes into contact with the end of the punch, the 
cavity of this die defining the outer surface of the 
5 shoulder and the neck. The main difference between 
these methods is that in the first case, these tools 
are firstly pushed firmly into contact with each other 
before injection of the plastic material, and in the 
second case compression of an extruded blank is 

10 triggered as they move towards each other. 

In French application No. 0103706 deposited on 
19/03/2001, the applicant indicated that a significant 
increase in production rates (for example above 2 50 - 
300 units per minute) could be achieved using the 

15 compression moulding technique. In the context of this 
French application No. 0103706, the applicant presented 
a workshop for making flexible tubes in which tube 
heads were made by compression moulding using 
continuously moved tools, which provided a means of 

20 obtaining significantly higher production rates under 
economically acceptable conditions. 

In compression moulding, production of the blank 
and its placement in the moulding tool creates specific 
problems for which solutions have been described in a 

25 large number of patents. But these problems are 
exacerbated when it is envisaged to use tools that move 
continuously and solutions proposed in the past are not 
suitable for this new constraint. 

French application FR 1 324 471 (Karl Magerle) 

30 describes a compression moulding method for tube heads 
in which the lower mould is composed of the end of a 
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mandrel and the end of a skirt that is fitted around 
this mandrel, the end of the said skirt projecting 
beyond the end of the said mandrel; the space delimited 
by the end of the mandrel and the projecting part of 
5 the skirt is fed by injecting plastic material through 
several uniformly distributed orifices within a nozzle; 
the plastic material is distributed around a counter 
punch formed at the end of the mandrel and used to 
mould the inner part of the neck. Once the necessary 

10 quantity of plastic material has been injected, the 
nozzle is removed, the parts of the top mould are 
brought towards each other by radial displacement, and 
the plastic material is then compressed by bringing the 
lower mould towards the upper mould. The jets are 

15 uniformly distributed around the circumference and the 
material thus poured is distributed approximately 
uniformly around the circumference before compression 
is applied. The result is then an approximately uniform 
thickness around the dispensing orifice. 

20 Applications FR 2 460 772 (Karl MSgerle) and 

US 4 943 405 (AISA) use the idea of compressing the 
plastic material when it is already distributed 
approximately regularly circumf erentially . These 
applications propose a toroidal extruded blank, that is 

25 fitted around a central protuberance connected to one 
of the mobile parts of the tool. Fitting a toroidal 
blank around a protuberance authorises bringing the two 
parts of the moulding tool located at the dispensing 
orifice into contact with each other before the plastic 

30 material of the compressed blank reaches this zone. 
More precisely, the air gap between these two tool 
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parts is so small that no viscous flow of the plastic 
material can occur. Thus, with a toroidal blank, it is 
easier and more direct to obtain a neck provided with 
an orifice with a clean edge. 

In FR 2 460 772, the toroidal blank is extruded 
using an extruding machine with a ring die opened under 
the control of a valve. This valve nay or may not close 
Off the annular flow of the plastic material depending 
on Its position, and its displacement controls the size 
Of the toroidal blank thus obtained. The use of 
toroidal blanks obtained by discontinuous extrusion of 
Plastic material controlled using a valve is therefore 
the only known way in prior art of efficiently and 
directly Obtaining a neck with an orifice provided with 
a clean edge, directly by compression moulding 
However, this type of technique is not very precise and 
It cannot give good reproducibility of the weight of a 
toroidal blank, which complicates compression moulding 
conditions, for example compression moulding does not 
have the same flexibility as injection moulding, for 
Which all surplus material can easily be evacuated 

Moreover, the toroidal blank is cooled fairly 
quickly by conduction in the tooling, since the contact 
surface is not uniformly distributed, cooling is 
heterogeneous and a large proportion of the advantage 
provided by the toroidal geometry of the blank, namely 
good distribution of the material before compression, 
" lost. Many solutions have been proposed like that 
proposed in WO96/091S1 (Karl MSgerie Lizenz) to reduce 
the amplitude and heterogeneity of cooling of the blank 
before compression, but they require the introduction 
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of additional tooling elements (for example the 
auxiliary support sliding around the central 
protuberance described in WO96/09151) and means of 
controlling their displacement. This type of 
sophistication makes this type of tool economically 
unattractive or even prohibitive if it is required to 
make the mobile parts of the tooling follow a 
continuous overall movement. 

Finally, production of the toroidal blank and its 
placement in the air gap between the punch and the die 
introduce serious difficulties when the tools are moved 
with continuous dynamic movements, since extrusion and 
injection are not suitable for continuous movement of 
tools, and transfer means have to be provided capable 
15 of either displacing the extrusion means themselves so 
that the blank can be obtained, or the toroidal blank 
obtained "statically" has to be recovered and placed in 
the air gap of the compression tools that move 
continuously, without deforming it too seriously. 

Application EP 0 841 258 describes a compression 
moulding manufacturing method for plastic inserts that 
are introduced in proportioning caps. These inserts are 
provided with a cylindrical dispensing spout and have a 
wall closing off the dispensing orifice, which seems to 
25 indicate that the blank used is not' necessarily 
toroidal, that it can be solid making it easier to 
make, and there are fewer difficulties in depositing it 
in the air gap of the tooling. But this wall must be 
removed after the insert has been formed by cutting it 
30 out using a cutting tool. This cutting operation 
involves a series of additional steps, and although 
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this is possible for fairly small inserts, it is 
difficult to transpose it to the use of compression 
moulding for shaping the tube head with autogenous 
welding of the head onto the skirt, since the tooling 
involved is larger and more complex. The problem 
becomes even more complicated if they are to move along 
a continuous overall movement. 

Therefore, the applicant tried to find a method 
for the use of compression moulding for manufacturing 
plastic parts provided with a neck with an orifice, 
that is not affected by the problems mentioned above 
and that can consequently be done easily using 
continuously moving tools. 

The objective of the invention is a compression 
15 moulding manufacturing method for plastic parts with a 
neck provided with an orifice, comprising a first step 
for making a plastic blank and a second step for 
compression of the said blank, in which the said blank 
is brought to an appropriate temperature and is then 
placed in the air gap between at least two moving parts 
of the compression tool and is then compressed by 
bringing the two mobile parts of the tooling towards 
each other, the plastic material of the blank flowing 
so as to fill the cavities in the said mobile parts 
25 until the said mobile parts stop moving relative to 
each other, the cavities of the said mobile parts of 
the tooling once brought together defining the volume 
of the said part with a neck, the said cavities being 
designed such that the said neck, once moulded, has a 
top wall that comprises a thinned zone for which the 
contour delimits the required shape of the orifice, the 
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said method being characterised in that the said 
thinned zone is bounded by a notch for which the 
section in a diametric plane passing through the axis 
of the neck is oriented along a direction approximately 
5 parallel to the axis of the neck, and in that the said 
top wall also comprises a zone in which a mechanical 
force is applied that will be applied to the said top 
wall with sufficient intensity to break the top wall at 
the said notch, the said application zone being 

10 distinct from the thinned zone, the said top wall also 
including two zones that can resist the said mechanical 
force, one of them being designed to transmit the said 
mechanical force and the other to act as a support, and 
in that after opening the said moulding tool by 

15 relative displacement of its mobile parts, the next 
step is to apply the said mechanical force in the said 
application zone such that a break will occur at the 
said notch and at least part of the top wall is 
detached thus opening up the dispensing orifice. 

20 The said notch has a section in a diametric plane 

passing through the axis of the neck oriented in a 
direction approximately parallel to the axis of the 
neck, in the sense that it makes a fairly small angle 
with the said axis, typically between 0 and 45® and 

25 preferably between 0 and 30°. 

In the following, we will refer to the thinned 
zone of the top wall at the notch as the rupture zone 
or the breakoff zone. The breakoff zone is thus a part 
of the thinned top wall, for which one of the faces is 

30 provided with a notch. This notch may be on the bottom 
face of the top wall, but it will preferably be on the 
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top face Of the top wall so that any detonations of 
the res.cual thinned .one .esultin. f.o„ the failure 
W.11 not create any ..o.etric visible or touchable 
defects (splinters causing injury). 

The top wall is not necessarily a wall with a 

constant thickness n- m= 

icjcness. It may comprise different parts 
some of which may be sollH h.,^- • 

y oe solid but It comprises at least 

one^part that acts as a wall closing off the dispensing 

The moulding tool designed to make the moulded 
part .s conventional; it includes at least two mobile 
parts free to move with respect to each othe 
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the d.e. The neck very often needs to have a screw 

thread on its outer wall, which imposes that a die 

Should be used itself composed of several mobile parts 

that move away from each other - for examole 

radial displacements - to facilitate T " 

^. ^ ^ lacintate unmoulding of the 

threaded part. 

nec. to the invention has a 

nee. that .s initially provided with an orifice; the 
orifice is made in a subsequent step, without the need 
to use a cutting tool. Consequently, compression may be 
achieved using a blank that is not necessarily 
23 toro.dal, that has a solid shape that is firstly easier 
l: " ' ^"^e weight (improvement o 

compression moulding conditions, and secondly reduces 
the amplitude and heterogeneity of cooling. This part 

30 t T'" "''"^"^^''""V weight since a solid 

30 extrudate can be extruded with shears at the exit from 
the die; the material quantity thus obtained depends on 
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the displacement perpendicular to the extrusion 
direction of a shear blade external to the die and not 
on the displacement of a valve sliding in the axial 
direction inside the die, and that discontinuously 
closes off a ring orifice. 

There is a top wall above the neck that 
temporarily closes the orifice and part of which (that 
we will subsequently call the shutter) is partially or 
completely detached in a subsequent step in the method 
by applying a simple mechanical force to part of the 
top wall, called the application zone of the mechanical 
force, and distinct from the breakoff zone. 

The top wall comprises at least four zones; a zone 
in which the mechanical force is applied, a zone of 
mechanical force transmission, a breakoff zone and a 
pressure zone. The mechanical force will be applied 
locally on the said top wall near the application zone, 
with a sufficient intensity to break off the said top 
wall at the said notch. The intensity of the force 
necessary to cause breakage depends on the direction of 
the said mechanical force and the distance between the 
point of application of this force and the breakoff 
zone . 

In one preferred embodiment, the shutter (in other 
words the part of the top wall that is partially or 
completely detached after the breakoff zone) is the 
zone that transmits applied forces to tear the top wall 
at the notch and the part corresponding to the 
attachment of the top wall onto the neck is the support 
zone. The geometry of the shutter is arbitrary provided 
that it is adapted to the type of mechanical force that 
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has to be applied to cause breakage, it „ay be in the 
Shape o. a stic. to a„pii,, a force applied at ita end 
by the lever effect, as illustrated in Pigure 1, or it 

5 TLrl r ^ ''^''^ iUustrated in 

wh h tH " " ^ P-tuberance for 

wh ch the cross-section is in the shape of a non-convex 
polygon ,.igure 5, or for which the section ,in a 
diametric plane through the axis, is in the for. of a T 
Shape as shown in Fioure 

10 arbitrary curve not " ^" 

ry curve, not necessarily plane and not 

n cessarily closed. If it is closed, breakage of the 

breakoff zone causes complete detachn>ent of the 

Shutter This Shutter can advantageously be taken out 

preferably using the residual part of the energ^ 

15 provided to break the breakoff .one. The notch „«y aLo 

breakoff .one causes partial detachment of the shutter 
.he shutter is then in the for. of a tongue that Z'. 

20 orifice xs delimited by the contour of the broken 
breakoff .one and the bottom of the tongue 1 
Obtained and held folded. Xn the latter case, there L 
no need to remove the partially detached shutter 

A notch is formed in the breakoff .one. for which 

axis 7f"tr " ^ — ^ — ^ 

ax s Of the neck is oriented along a direction that is 

only Slightly inclined with respect to the axis of the 

neck, .or example, if the notch is v-shaped. the 

bisecting line of the V is only slightly inclined with 

0 respect to the axis of the neck and is in the shape of 

a cylinder or a cone with an angle at the centre of 
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less than 90% and preferably less than eo". Thus, the 

said bisecting line forms an angle of between 0 and 
45 , and preferably between 0 and 30% with the axis of 

the said neck. The angle of the V is between 30 and 

90 , typically between 40 and 50". The V does not 

necessarily have its arms synunetrical about its 
bisecting line. 

in general, the required orifice is simply 
circular and the breakoff .one is a ring notch for 
Which the cross-section is a V for which the internal 
am (in other words the arm closest to the axis) is 
Slightly inclined with respect to the axis and for 
Which the external arm is more strongly inclined. 
Typically, the internal branch of the V forms an angle 
Of less than 5' with the axis, the bisecting line is at 
an angle of 25- with the axis of the nec. and the angle 
between the outside arm and the axis of the neclc is 
less than 55"*. 

The Shape of the notch locally enables 
concentration of stresses generated by the application 
of a mechanical force, regardless of whether it is a 
force or a moment applied at a particular location on 
the Shutter. The transverse wall may be small, for 
example limited to the breakoff zone, but it must be 
present to orient the notch such that its axis is 
approximately parallel to the axis of the neck. 

The applicant has observed that this type of 
geometry concentrates the breakage energy and tolerates 
a large number of mechanical stresses that can cause 
controlled tearing of the breakoff zone. This tolerance 
much greater than with a ring notch, for example 
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located on the waU of the neck and „ht=h has a section 
Un an axial diametric plane) in the shape of a v for 
Which the bisecting line is perpendicular to the axis 

Of the neck. 

5 J"-; ^° 'he presence of the notch, the easily 

ZT L neighbouring .ones 

Preferably, the residual thlCness under the notch is 
30* less than the global thickness of the transverse 

wall outside the notch. Typicallv fnr- .-k 
in -^ypj-caixy, for the envisaged 

::::r^.=^^ ^ - -tween O.l and o.e l. 

parts of " ""^ ""^^"^ -^-^^ o'her 

parts of the neck, so that forces causing breakage can 

be appued without necessarily applying shocks, in 

15 o°f th ^"""''7 <^efor^tion rates 

Of the order of lo3 s-. The mechanical force nay for 
example be an axial thrust or tension, rotation about 
the ax.s of the neck, a combination of the two (for 

example during unscrewing - strlnoi„„ »k ^ 

a stripping the head) , a 

.0 sh^ertttr °' - — — 

m one preferred embodiment of the invention, the 

s utt breaks during cooling after moulding, as so on 
b~ak -"^^^h P^vides a means of 

-5 the moulding tool, it is reco^ended that the breakoff 
zone Should be broken as soon as the temperature of the 
Plastic material becomes close to its vitreous 
transition temperature in the said breakoff .one, or 
otherwise wait until the entire head has cooled, the 

0 temperature of the breakoff .one increasing as the 



moulded part cools due the thermal inertia of the 
thicker zones surrounding it. 

It is also advantageous to place the blank to be 
compression moulded above or directly facing the end of 
the protuberant part of the moulding tool that will be 
used to make the inner surface of the neck. The part of 
the blank that is in contact with the tool cools 
slightly faster than the rest of the blank by 
conduction. Surface imperfections related to the 
increased cooling of the plastic material at this 
location, to friction and the resulting heterogeneous 
material flow, will remain on the shutter that will 
then be detached. Therefore, they will not be visible. 

This method is particularly advantageous when 
continuously moving moulding tools are used, like those 
described in French application No. 01 03706 deposited 
by the applicant on March 19 2001. In this application, 
apart from the fact that movement towards each other 
will cause compression of a blank, moulding tools are 
also moved by a continuous general movement with a 
component that is not necessarily plane but that 
remains orthogonal to the direction along which they 
move towards each other. Example 2 described below 
illustrates an embodiment of the invention applied 
firstly to production and placement of blanks on 
continuously moving moulding tools, and secondly to 
making the orifice while the moulded tube head is still 
inserted on the moving punch. 

Another solution applicable for a continuously 
moving system consists of making part of the shutter in 
the shape of a stick similar to the shape in example 1 
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and applying a force at the end of the stick as soon as 
the die has moved away from the punch, for example 
using a fixed pin in front of which the punch still 
fitted with the tube head moves. Under the effect of 
bending imposed on the stick and transmitted by the 
stick to the transverse wall, the breakoff zone breaks 
and the shutter is ejected along a precise and 
reproducible direction away from the non-stop 
manufacturing line. 

To obtain a clear and reproducible break, the 
modulus of elasticity of the material in tension at 
room temperature is preferably more than 200 MPa, and 
preferably more than 500 MPa. 

Although this method was developed for non-stop 
15 manufacturing of moulded parts with a neck containing 
an orifice, it may also be applied to moulding methods 
in which machines are working on individual parts. Due 
to the design of the breakoff zone involved, the method 
according to the invention is used to choose, among a 
large number of possible mechanical forces, the 
mechanical force to obtain a controlled tear offing of 
the breakoff zone at lower cost. 

The final step in the method in which the shutter 
is torn off, may be included in the actual 
manufacturing (used during cooling and after moulding, 
or immediately before being removed from the non-stop 
manufacturing line, etc.). It may also be delayed until 
the first use; example 5 illustrates this case, in 
which the user activates the shutter break mechanism 
when he unscrews the stopper for the first time. This 
embodiment of the invention can result in tube heads 
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provided with a system guaranteeing that the tube has 
not been violated before it was used for the first 



time. 
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Figures . 

The set of Figures illustrates the manufacture of 
flexible tubes. Apart from Figure 3, they show 
diametric sections through tube heads, parts of the 
compression moulding tool, or caps. 

Figure la shows a particular tube head made 
according to the invention, before the force necessary 
to break the breakoff zone is applied. 

Figure lb shows a particular shape of the section 
through the breakoff zone according to the invention. 
15 Figure 2a shows a diametric section showing 

placement of a blank in a compression moulding tool. 

Figure 2b shows the moulding tool and the moulded 
part at the end of compression. The moulded part has a 
T-shaped shutter so that there is a ring groove on the 
outer surface of the shutter. 

Figure 2c shows separation of the punch provided 
with the head of the tube thus moulded. The ring notch 
IS not shown, due to the scale used. 

Figure 2d shows elimination of the shutter after 
the breakoff zone has been broken off, caused by the 
axial displacement imposed by a fork, the prongs of 
which are engaged in the ring groove. 

Figure 3 shows a perspective view of a solution in 
which the tubes in Figures 2a to 2d are made using 
moulding tools that follow a continuous rotation 
movement and during this rotation, the shutters are 



simply removed by the ends of the said mobile shutters 
being trapped in a static rail that is not tangent to 
the trajectory of the tubes. 

Figure 4 shows another case in which the shutter 
5 is torn off and is then removed by applying an axial 
thrust . 

Figure 5 shows another case in which the shutter 
is torn off and then removed using an unscrewing 
movement during stripping from the die. 

10 Figure 6 shows three variants of an embodiment of 

the invention in which the neck is insert moulded by 
compression on a stopper that was previously placed in 
a cavity of the die. Figure 6a shows the device before 
compression insert moulding of the tube head on, the 

15 cap; Figure 6b shows the device after compression 
insert moulding of the tube head on the cap; Figures 
6c) , 6e) and 6g) illustrate parts of the tooling 
provided with the toroidal edge that forms the breakoff 
zone (6c): the punch shown in 6e) , and the stopper 

20 shown in 6g) ; Figures 6d) , 6f) and 6h) show details of 
the assembly of the tube head + stopper obtained after 
insert moulding in three different cases. 

Example 1 (Figures la and lb) - Tube head designed 
25 within the context of the method according to the 
invention. 

The tube head 1 illustrated in Figure la shows a 
shoulder 2 and a neck 3 in which there is a top wall 4 
above the top end, the top wall including at least one 
30 thinned zone 6 for which the upper face is provided 
with a notch 5 for which the closed contour delimits 
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the required shape of the orifice. This thinned zone 6, 
also called the breakoff zone, is surrounded by two 
zones 7 and 8 capable of resisting the mechanical force 
F necessary to break the said breakoff zone, one of 
5 them (7) being intended to transmit the said mechanical 
force and the other (8) to act as a thrust application 
zone. 

The shutter 14 is the part of the top wall 4 that 
is detached, and in this case removed by application of 

10 the mechanical force F on the end 91 of the stick 9. 
The force application zone is end 91 of stick 9. The 
zone that will transmit the mechanical force includes 
the stick 9 and the wall 1. Application of the 
mechanical force F amplified by the effect of the lever 

15 arm formed by the stick 9, has the consequence of 
breaking the breakoff zone and evacuating the said 
shutter 14. 

The breakoff zone 6 is notched with a V-shaped 
notch 5, with an inner arm 61 that forms an angle of S"" 

20 with the axis of the neck, an external arm 62 that 
forms an angle of 55 with the said axis, and the 
bisecting line 63 of the V that forms an angle of 25'' 
with the axis of the neck. 

In the special case of this example, the head is 

25 moulded with high density polyethylene. Its neck 3 has 
an outer diameter of 11.5 mm and an average thickness 
of 1.5 mm (excluding the screwing thread). The 
transverse wall 7 is approximately 1 mm thick, and is 
connected to the top end 8 of the neck 3 that acts as a 

30 support zone. The height of the stick 9 is 10 mm, the 
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residual thickness of the wall at the breakoff zone is 
0 . 3 mm. 

All that is necessary is to apply a force F equal 
to approximately 1 Newton, to tear the breakoff zone so 
5 that the shutter will be ejected. Once the shutter has 
been removed, there is a 7 mm diameter orifice in neck 
3 that is free from any runs or local deformation. 

If continuous moving moulding tools are used as in 
example 2, the punch on which the head 1 of the tube is 

10 fitted moves in front of a fixed pin, as soon as the 
die moves away. This fixed pin retains the end 91 of 
the moving stick 9 , and under the effect of the 
bending imposed on the stick and transmitted through 
the stick to the transverse wall 5, the breakoff zone 6 

15 breaks off and the shutter is ejected along a precise 
and reproducible direction away from the continuously 
moving production line. The applicant obtained clean 
and sharp cuts in the breakoff zone with a linear 
velocity equal to or more than approximately 0.2 metres 

20 per second. Very satisfactory results were obtained at 
a velocity of 0.8 metres per second with heads moulded 
with high density polyethylene. 

Example 2 (Figures 2a, 2b, 2c, 2d and 3) - Method 
25 according to the invention applicable to a continuously 
moving method of making tube heads by compression 
moulding. 

The flexible tube is made by assembly of two parts 
made separately; a cylindrical flexible skirt 10 and a 
30 head similar to that described previously. The high 
density polyethylene head is moulded and autogenously 



welded onto an end 11 of the skirt 10, using a 
compression moulding technique for an extruded blank 
20. 

Figure 2a shows a diametric sectional view of the 
placement of a high density polyethylene blank 20 in a 
compression moulding tool. This moulding tool comprises 
a punch assembly 35 and a die assembly 30. Compression 
is obtained by reducing the distance between the punch 
assembly 35 and the die assembly 30 until the two parts 
of the tooling are relatively immobilised. Each of 
these parts of the tooling comprises parts (350 and 
351, 300 and 301 respectively) that may be free to move 
with respect to each other, but which are fixed 
together during the compression. Relative displacement 
of these parts does not require the addition of any 
special control; it is controlled by the overall 
relative movement between the punch assembly and the 
die assembly. At the beginning of compression, the 
central protuberance 352 is fixed to the peripheral 
part 351 to form the punch assembly 35. The parts 300 
become adjacent following a radial displacement imposed 
by a conical insertion, and the assembly fixed to the 
upper part 301 forms the die assembly 30. 

The skirt 10 fits around the peripheral part 35 of 
the punch, one of its ends 11 projecting slightly 
beyond the end of this part 35 of the punch, which acts 
as a mould for making the inner surface of the tube 
head (inner surface the shoulder and the neck) . The end 
352 of the central part 350 of the punch is a central 
protuberance designed to mould the inside of the neck. 
The mobile parts 30 of the die move in the radial 
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direction to free the screw thread once it has been 
moulded. 

Figure 2b shows the moulding tool and the moulded 
part 21 at the end of compression; it is a flexible 
tube 21 including the cylindrical skirt 10, the 
shoulder 22 and the neck 23 on which a top wall 24 is 
fitted. The head was moulded and autogenously welded 
onto the end 11 of the skirt 10. The top wall 24 
comprises a transverse wall 25 acting as a shutter 
closing off the dispensing orifice and a protuberance 
29 with a T-shaped section, such that it comprises a 
ring groove 28 on its lateral wall. 

Figure 2c shows the separation movement of the 
punch assembly from the die assembly. The flexible tube 
thus made remains fixed to the punch assembly and 
cools. A fork 40 is moved close to the tube head after 
a few seconds of cooling when the high density 
polyethylene has stabilised. 

Figure 2d shows evacuation of the top wall 24 
after breakage of the breakoff zone, which was caused 
by the axial displacement imposed by the fork 40, the 
prongs of which are engaged in the ring groove 28. The 
geometry of the breakoff zone 26 with its ring V-shaped 
notch is identical to the geometry of the breakoff zone 
in example 1. In this way, the head of the finished 
tube 50 has a cylindrical neck provided with a 
dispensing orifice. 

Figure 3 shows an alternative solution to that 
shown in figure 2d; moulding tools, and particularly 
punches, follow a continuous rotation movement R like 
that imposed by the device reference 10 in Figure 2 in 



21 



French application No. 01 03706. Once formed, the tubes 
50 remain fixed to the said punches after moulding, and 
shutters are removed simply by trapping the ends of the 
T-shaped shutters, their ring grooves 28 being engaged 
5 in a static rail 40' not tangent to the trajectory of 
the tube heads. 



Example 3 (Figure 4) . 

Figure 4 illustrates another method of production 

10 of the tube in which the head is also compression 
moulded and simultaneously welded onto the skirt, in 
which the top part 64 comprises a simple wall 65 with a 
ring notch close to its attachment onto the neck. The 
wall is torn off and then removed using an axial 

15 thrust. As illustrated in Figure 4, the geometry of the 
shutter may be limited to the wall 65 or as illustrated 
in Figure 1, it may include the said wall and also be 
provided with a stick shaped part to facilitate 
gripping and applying the axial thrust. 

20 

Example 4 (Figure 5) . 

Figure 5 illustrates another case of production of 
the tube in which the head is also compression moulded 
and welded simultaneously onto the skirt, in which the 

25 top wall 74 includes a protuberance 75 with a non- 
convex polygonal section (typically a star) and a 
bottom part acting as a shutter. The die 30' does not 
contain any radially moving parts (300) and the head 
with its threaded neck is unmoulded by unscrewing, 

30 Since the non-convex polygonal protuberance 75 still 
occupies the cavity of the mould in which it was 
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formed, it is prevented from rotating, the breakoff 
zone tears off under the effect of the resulting 
torsion, the protuberance is thus detached and removed 
during unscrewing. 
5 This type of shutter can also be made on dies with 

parts that move in the radial direction (300) . In this 
case, the tube head is unmoulded after cooling and the 
break off zone is then torn off and the shutter is 
removed by rotation using a key with a shape 
10 complementary to the shape of the concave polygonal 
section. 



Example 5 (Figures 6a to 6h) . 

This example solves the difficult problem imposed 

15 by the extremely fine setting of the air gap existing 
at the end of travel distance between the mobile parts 
of the tool, particularly close to the cavity used to 
shape the breakoff zone. To obtain uniform breakage 
conditions on these tubes made at high production rate, 

20 it is important that the geometry of the breakoff zone 
should be as repeatable as possible, and its minimum 
thickness must not vary by more than a few hundredths 
of a millimetre. 

It takes a long time to make this difficult 

25 setting of the air gap, which limits the production 
rate, particularly because it has to be done frequently 
(setting changes due to tool expansion, wear of active 
parts, etc.). Furthermore, there is a serious risk of 
tool breakage if there is a setting fault, lack of 

30 plastic material in the tooling, presence of a foreign 
body, etc. Finally, there is also an increased risk of 
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an endurance defect in the tool due to its sensitivity 
to wear. 

These various points are advantageously reduced if 
not entirely eliminated if the breakoff zone is formed 
by compression moulding of a blank between a rigid 
metallic element (for example belonging to the punch) 
and a less rigid element, for example made of plastic. 
ThuSr a compression tool with a first mobile part and a 
second mobile part is used, the said first mobile part 
being made of a material that is less rigid than the 
material used for the said second mobile part, at least 
in part of the cavity contributing to shaping of the 
said breakoff zone. This may advantageously be achieved 
if this part of the neck is insert moulded directly on 
the stopper that will close off the dispensing orifice. 

The association of two materials (one metallic, 
the other plastic) enables contact between two moulding 
parts without any risk of damage to either of the 
parts. The adjustment fineness of the air gap can thus 
be limited (reduction of the setting time) , reducing 
the risk of damage to tools (mechanical stop on the 
cap, or tooling stop on the shoulder in the case of a 
stopper presence fault) . Moreover, due to insert 
moulding, a receptacle plus stopper assembly is 
obtained directly in which the contact surfaces 
correspond to each other perfectly which enables 
hermetic closing of the receptacle throughout its usage 
duration. 

Thus, in the context of this embodiment of the 
invention, one of the moving parts of the tooling (the 
die) may be provided with a stopper that will close off 



the said orifice. This stopper is positioned so that 
its inner surface acts partially as a moulding cavity 
to shape the said neck^ at least at its breakoff zone. 

The neck can be insert moulded on the stopper in a 
manner similar to the method described in example 4 in 
international application PCT/FR02/0068 6 deposited by 
the applicant. The objective in this method is to make 
a flexible tube. The tube head is moulded and welded to 
a cylindrical skirt obtained by cutting out from a 
sleeve. In this special case, the head is welded to the 
skirt at the same time as it is shaped. 

Figure 6a shows a stopper 805 that is placed in 
the cavity of the die 830. As indicated in 
international application PCT/FR02/00 68 6, this stopper 
may itself have been moulded shortly before, using the 
same die, but it is also possible that it was obtained 
independently on another moulding device. Outside this 
cavityr the shape of the cavity in the die 830 defines 
the outer surface of the shoulder 82 of the tube. The 
inner surface of the stopper 805 defines the inner 
surface of the neck 83 and the bottom of the neck. 

The punch 835 is provided with a skirt 801 for 
which the end 802 slightly projects beyond the shoulder 
84 6 of the punch. The average thickness of this stopper 
805 is 1 mm. The inner surface of. the cap, possibly 
provided with one or several screw threads, defines the 
outer surface of the neck to be formed. The part of the 
cavity of the die 830 that is not covered by the 
stopper defines the outer surface of the shoulder. The 
die 830 acts as a support tool. 
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A low density polyethylene blank 820 taken at the 
exit from the extruder is deposited either on the end 
of the punch or in the cavity of the die 820. It is 
compressed by bringing the punch and die towards each 
5 other until the screwed shape of the head is obtained. 
Under the effect of this translation^ the blank 820 is 
deformed and flow of the plastic material is guided by 
free surfaces of the residual air gap that 
progressively reduces the volume. When the punch 835 
10 and the die 830 touch each other, they define a 
moulding cavity in which the end 802 of the skirt is 
trapped. Under the effect of compression, the plastic 
material of the blank flows and fills in the various 
parts of the volume delimited by the cavities of the 
15 punch and the die, thus forming the shoulder 82 and the 
neck 83 provided with a top transverse wall 84 and a 
breakoff zone 86. The plastic material also comes into 
contact with the end 802 of the skirt. The plastic 
materials used in the head and the skirt are intimately 
20 welded together without any addition of heat or 
material. They remain welded together after keeping 
under low pressure and after cooling. 

The tools are moved apart and the assembly is 
extracted. The assembly is allowed to cool to enable 
25 complete dimensional stabilisation of the neck and the 
cap. 

The breakoff zone (86, 86', 86") is formed using a 
moulding part that is provided with a toroidal-shaped 
edge (90, 90', 90"). This toroidal edge belongs either 
30 to the male tool (punch - Figure 6c) -90), or to the 
stopper (Figure 6e) (90') and Figure 6g (90")). In the 
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first case (Figure 6c) and 6d) ) , the break takes place 
on the outer surface, but there is a small risk of a 
run appearing because the steel toroidal edge makes it 
possible to impose sharp angles, therefore with a high 
multiplication factor on stresses occurring in the 
breakoff zone during rupture. In other cases, a run 
that might result from breakage of the breakoff zone 
may remain unseen inside the neck. 

The breakoff element may be fixed to the cap, by 
including a reverse tapered protuberance 89 or 89' on 
the cap. The tube will only be actually opened the 
first time that the stopper is unscrewed and the 
breakage force could then be considered as a non- 
violability system. 
15 A slight relief such as a rice grain can be 

provided at the end of the screwing thread, in order to 
prevent the stopper from being unscrewed after the head 
has been formed. The reverse tapered protuberance can 
pass through the thickness of the stopper (89") and the 
material thus extruded through the stopper may be used 
to fill the top of the stopper and particularly to form 
a personalised d6cor, for example a customer logo. 



Advantages 
25 • simple moulding tool; 

• elimination of defects associated with 
previous methods of making the orifice (runs, 
pollution, seizure, etc.); 

• better reproducibility of the blank in terms 
30 of weight which improves the reliability of compression 

moulding; 
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• easily adapted to a non-stop manufacturing 
method . 



